measures
were administered to all participants. When QWB scores were broken down by HIV grouping, the CDC-C group was significantly lower (.614) than the CDC-B (.679), CDC-A (.754), or control group (.801). The difference between
Groups CDC-C and CDC-A was about .14 units of well-being, which suggests that individuals lose 1/7equivalents of i well year of life for each year they are in Group CDC-C in comparison to the asymptomatic group (Group CDC-A). In comparison to the controls, this would equal a 1-year of life loss for each seven infected individuals.
The QWB was shown to be significantly associated with CD4+ lymphocytes (p < . milder conditions, including asymptomatic lymph-tional morbidity in some patients. The diverse imalso been described as quality-adjusted life years pacts of both HIV disease and its treatment require a (QALYs) (9), discounted life years (10), or healthy general approach to program and outcome assessyears of life (11). Because the term QALYs has merit. Previous attempts to evaluate quality of life in become most popular, we use it in this presentation. HIV-infected patients have focused on psychological QALYs integrate mortality and morbidity rates to outcomes. Studies that apply general health-related express health status in terms of equivalents of well quality-of-life scales in HIV have recently been reyears of life. For example, if a man dies of AIDSviewed (3-7).
However, only a few of the studies associated lymphoma at age 40 and we weuld have have offered comprehensive evidence for validity expected him to live to age 75, it might be concluded (5-7).
that the disease was associated with 35 lost years of There are several different approaches to the aslife. If 100 men died at age 40 (and also had a life sessment of health-related quality of life. The most expectancy of 75 years), we might conclude that common methods develop psychometric profiles 3500 (100 men x 35 years) life years had been lost. that represent health outcome along several defined Yet, death is not the only outcome of concern in HIV dimensions (5-7). Decision theory offers a different disease. Many adults have AIDS-associated condiapproach to the measurement of health outcomes, tions, which leave them somewhat disabled over Based on the argument that health outcomes are very long periods of time. Although they are still alive, complex, many sources of information must be intethe quality of their lives has diminished. QALYs take grated into health evaluations. For example, we must into consideration the quality-of-life consequences decide whether the patient is getting better or worse, of these illnesses. For example, a disease that rewhether the treatment is useful or not useful, or duces quality of life by one half will take away 0.5 which among many alternative programs to support.
QALYs over the course of each year. If it affects two These decisions require the placement of complex people, it will take away 1.0 years (equal to 2 x 0.5) arrays of information onto simpler scales that can be over each year period. A medical treatment that used in the evaluation process. For instance, some improves quality of life by 0.2 for each of five medications produce benefits but also cause side individuals will result in the equivalent of one effects. The side effects are typically measured in QALY if the benefit is maintained over a 1-year units that are unrelated to the benefits. The decision period. This system has the advantage of considering approach attempts to put this information together both benefits and side effects of programs in terms of so that a single evaluative judgment can be reached, the common QALY units. One of the major issues in many studies is the assessment of the considerable toxic effects of treatments for conditions like AIDS-THE QUALITY OF WELL-BEING SCALE associated lymphoma, which generally offer only brief remissions in patients with AIDS. The general Within the last few years, there has been growing measurement system can also quantify the side efinterest in using quality-of-life data to help evaluate fects. Furthermore, it can be used to evaluate the the cost-utility or cost-effectiveness of health care relative importance of side effects so that a net programs. Cost studies have gained in popularity assessment of the treatment can subtract side effects because health care costs have grown rapidly. Not all from benefits. In addition, the cost of treatment can health care interventions are equally efficient in also be estimated, and calculations of the cost to returning benefit for the expended dollar. Objective produce a QALY can be calculated. cost studies might guide policy makers toward an Although there are several different approaches optimal and equitable distribution of scarce refor obtaining QALYs,most of them are similar (12) . sources. In cost-effectiveness analysis, the benefits of The approach that our group prefers involves several a health care intervention are typically expressed in steps. First, patients are classified according to obterms of some measure of health status. For example, servable levels of functioning. These levels are repan analyst might consider the cost to achieve an resented by scales of Mobility, Physical Activity, and increase of 100 in the number of CD4+ cells. CostSocial Activity. The dimensions and steps for these utility is a special use of cost-effectiveness that levels of functioning are shown in Table 1 . The weights observable health states by preferences or reader is cautioned that these steps are not actually utility judgments of quality (8). In cost-utility analthe scale, only listings of labels representing the ysis, the benefits of medical care, behavioral interscale steps. Standardized questionnaires have been ventions, or preventive programs are expressed in developed to classify individuals into one of each of terms of well years produced. These outcomes have these scale steps (13, 14) . In addition to classification Step No.
Step Performed no major role activity, health related, but did perform self-care -0. into these observable levels of function, individuals The most undesirable symptom or problem typically are also classified by the one symptom or problem produces the greatest variation from wellness (1.0) that was most undesirable (Table 2 ). Nearly 80% of and is inclusive of less severe symptoms (10). The the population reports at least one symptom during a functional classification (Table 1) and the accompa-6-day interval. Symptoms may be severe, such as nying list of symptoms or problems (Table 2) was serious chest pain, or minor, such as the inconvecreated after extensive reviews of the medical and nience of taking medication or a prescribed diet for public health literature (10). Over the last decade, health reasons. The rationale for choosing only one the methods for classification of function and sympsymptom/problem is that the number of symptoms is toms were repeatedly condensed until we arrived at not necessarily related to the degree of dysfunction, the current versions. Various methodological studies A person with four minor symptoms (a sore throat, on the questionnaire have been conducted (13, 14) . runny nose, itchy eyes, and mild fatigue) may still go With structured questionnaires, an interviewer can to work and show high functioning.
Conversely, a generally obtain classifications on these four dimenperson with a single symptom of severe fatigue may sions in 11 to 16 minutes. With a newly available remain in bed, stay away from work, and need form, this time has been reduced to about 7 minutes. assistance with self-care. The Quality of Well-Being
Once observable-behavioral levels of functioning Scale (QWB) identifies the symptom that is most have been classified, a second step is required to undesirable and grades it by the degree to which it place each individual on the 0 to 1.0 scale of wellaffects everyday activities. Fatigue, for example, may ness. To accomplish this, the observable health have little effect, or it may have a profound effect, states are weighted by "quality" ratings for the depending on how it affects the functional scales, desirability of these conditions. Human value stud- The subjects were 400 HIV-positive men and 114 HIV-negative Neuropsychologica] core. A neuropsychological evaluation inuninfected men who serve as controls. These subjects were valves about 6 to 10 hours of standardized tests designed to assessed in a standardized protocol developed by the HNRC, a evaluate the functioning of the central nervous system. These tests collaborative investigation of the University of California, San include subevaluations for memory, problem solving, concentraDiego, Naval Hospital in San Diego, and the San Diego Veterans tion, language, sensory, and motor skills. The tests include Affairs Medical Center. The demographic characteristics of the the Wechsler Adult Intelligence Scale-Revised, the expanded participants are summarized in Table 3 . The controls were Halstead-Reitan Battery, the Paced Serial Addition Test, and the slightly better educated, and there were fewer African Americans Multilingual Aphasia Examination (see Ref. 17 for details). On the in the control group. No member of the control group had an basis of these tests, a neuropsychologist provides a blinded HW-related diagnosis. Among the HIV-positive group, the fresummary rating on a 9-point scale. Scores below 5 are considered quencies of medical diagnoses were herpes zoster (N = 30), unimpaired, 5 is considered mild impairment, and 6 and above is Pneumocystis pneumonia (N = 23), Mycobacterium avium intratermed greater than mild impairment (17). cellulare (N = 16), cytomegalovirus infections (N = 15), aseptic Magnetic resonance imaging (MRI) core. This core detects meningitis (N = 6), cryptococcal meningitis (N = 3), and lyrestructural changes in the brain with qualitative and quantitative phoma (N = 3).
imaging techniques. The method uses pixel images in two-dimenThe protocol for evaluating patients in the HNRC is very sional planes and voxel estimates of volumes in three-dimenextensive and cannot be described in detail here. However, we sional planes. Computer image analysis techniques are used to provide a brief overview of the various cores from which data establish landmark points and structural boundaries, and images were utilized in the present analysis. The complete protocol is are compared relative to a common anatomical coordinate system. available (17).
A simple summary score gives the number of parenchymal Medical core. The Medical Core provides complete medical, abnormalities. The method was described by Jernigan et al. (19) . This variable was from the POMS and with the BDI are shown in Table  broken into quartiles, and the relationship with 4. In addition, the table shows correlations between QWB is given in Figure 1 , C. There was a significant the variables from the Psychiatry Core and the relationship between variables (F(3/498) = 6.05, p < .0005) with a strong linear component (F(1/498) = Karnofsky performance status measure. The QWB was significantly correlated with all POMS subscales 17.62, p < .0001). Finally, there was a strong correand with the BDI. Parallel correlations with the lation between the QWB and the Karnofsky measKarnofsky measure were weaker in each comparison nre (r = .51, p < .001). The correlations with biolog-(see Table 4 ). ical outcomes were consistently weaker for the Karnofsky than for the QWB measure.
Work Status
Neurology Core A randomly selected subgroup of participants was classified according to their current work status. The HNRC has a wide variety of neurological There was a significant relationship between QWB indicators.
For the purposes of this article, we sestatus for those currently working (0.754), those who lected a general indicator of neurological function had changed work because of their illness (0.720), characterized by neurologists' integrative clinical and those who were now work disabled (0.692). The ratings for central and peripheral dysfunction. This difference between those working and disabled was rating is given on a 5-point scale with higher scores statistically significant (p < .05). associated with lower neurological functioning. 
Neuropsychology
Core As the Figure suggests , the QWB is a significant prospective predictor of mortality (t51o = 4.12, p < Figure 1 , E summarize some of the neuropsycho-.0001). logical associations.
On the basis of multiple neuropsychological tests, a summary score was created to indicate whether the patient was impaired (greater Multivariate Analysis than 6 on a 9-point rating scale), moderately impaired (score of 5), or unimpaired (score of 4 or less).
Validity studies attempt to characterize individual Two categories were selected for analysis: global correlations between a criterion measure and various rating and rating of motor function. In each case These hypothetical conof patients, and evaluate the general impact of infecstructs must be validated through a series of activition on activities of daily living. General Health Policy Model can produce data for It is also important to emphasize that the QWB cost-utility analysis. By placement of the outcomes may not assess the same range of outcomes as other in a common unit, it is possible to estimate the quality-of-life measures. For example, the QWB does return on the dollar for investing in various componot directly measure psychological distress or sexual nents of health care. This is especially important in functioning.
The HIV Overview of Problems-Evaluthe selection of therapy for chronic, ultimately fatal ation System measure, which directly evaluates conditions such as AIDS, which presently absorb these dimensions, does not show the same linear growing amounts of health resources. relationship with CD4+ cells or clinical classificaIn summary, the QWB is significantly correlated tion as the QWB (7). This may suggest that the QWB with biological, neuropsychological, neurological, is more closely related to the physical dimension of psychiatric, and mortality outcomes for male HIVinfected patients. These data suggest that the QWB life quality. 
